Previous work has shown that rat embryos can be grown in culture for periods of 1\p=n-\3days at any time during the 2nd week of gestation, i.e. throughout the period of major organogenesis. The cultured embryos undergo extensive growth and differentiation, and many of them compare well with embryos of equivalent age in vivo. But the rate of growth, as determined by assays of total protein, has usually been found to be lower than in vivo (Berry, 1968; Shepard, Tanimura & Robkin, 1970; Payne & Deuchar, 1972; Robkin, Shepard & Tanimura, 1972; New, 1973; Cockroft, 1973 Cockroft, , 1976 Steele, 1975) and a higher proportion of the embryos show malformations (Morriss & Steele, 1974) .
'Immediately centrifuged' (I.C.) serum was prepared as described by Steele & New (1974) . Blood was centrifuged immediately after withdrawal from the rat to precipitate the cells. A white fibrin clot then rapidly formed in the supernatant. Then either (i) the clot was removed with forceps, the fluid being allowed to drain from it back into the centrifuge tube, which was recentrifuged and the I.C. serum decanted, or (ii) the entire contents of the tube were remixed and allowed to stand for 18 hr before recentrifuging and decanting to give the serum designated 'LC.-(d)'. 'Delayed centrifuged' (D.C.) serum was prepared from blood allowed to clot and stand for 18 hr before centrifuging.
All the sera in this experiment were heat-inactivated (at 56°C for 30 min) before use. The culture period was 48 hr and the culture bottles were gassed with 5 % 02/5 % CO2/90 % N2 initially, followed by 20 % 02/5 % C02/75 % N2 after 24 hr. In this experiment only 'immediately centrifuged' sera were used. The culture period was 48 hr. The effects of heat-inactivating the serum (56°C for 30 min) were examined both in cultures gassed with 5 % 02/5 % CO2/90 % N2 initially followed by 20 % 02/5 % C02/75 % N2 at 24 hr, and in cultures gassed with 20 % 02/5 % C02/75 % N2 initially and at 24 hr. Table 2 shows that the embryos grown in heat-inactivated serum developed better and synthesized more protein than those in the unheated control serum, under both conditions of oxygénation. Typical embryos after growth in the two types of serum are shown in PI. 1, Fig. 1 .
We conclude that the beneficial effects of heat-inactivation are independent of those of immediate centrifugation. Fig. 2) . In a few very deformed embryos, in which turning had also failed and the posterior part of the embryo was bent back on the anterior PLATE 1 Fig. 1 . Rat embryos explanted at 9$ days of gestation and grown for 48 hr in heat-inactivated serum (top row) and untreated serum (bottom row). The gas phase contained 20% 02 throughout the culture period. The embryos at bottom left and right have failed to adopt the normal fetal position ; in the one on the right the anterior and posterior parts of the trunk have fused together dorsally. Fig. 2 . Failure of closure of the head folds in embryos grown in untreated serum in a gas phase containing 20% 02 throughout the culture period. The middle embryo is normal. Photographed after fixation. (PI. 1, Fig. 1) , the neural folds of each side remained widely separated in the mid-line over much of the length of the spinal cord while fusing together anterior to posterior.
These results confirm the earlier, unpublished, observations of . H. Jacobs who found the same abnormalities in 15/31 rat embryos cultured in 20% 02. Moreover, Ferm (1964) has reported exencephaly, spina bifida and other fetal abnormalities in pregnant golden hamsters exposed to hyperbaric oxygen at stages of gestation equivalent to those of our rat embryos.
The beneficial effect obtained by reducing the oxygen of the gas phase to 5 % raises the question whether this resembles more closely the oxygen concentration surrounding the conceptus in vivo than the gas mixture containing 20% 02 that has been used previously. Yochim & Mitchell (1968) found [54] [55] [56] 72 and 82 hr with 95 % 02/5 % C02. The embryos were incubated for the first 48 hr in 30-ml culture bottles, each bottle containing 4 embryos and 4 ml serum. At 48 hr, each group of 4 embryos was transferred to a 60-ml bottle containing 8 ml fresh serum. Abbreviations as in Table 1 . The data for yolk-sac diameter, somite number and protein at 72 hr exclude the 4 embryos that were returned for further incubation ; similarly these data at 82 hr exclude the 2 embryos that were re¬ turned for incubation to 95 hr.
The 19 surviving embryos (one was damaged during transfer) were examined at 72 hr. The re¬ sults are summarized in Table 3 . All the embryos were well formed with an average of 35 somites; 13 still had a good blood circulation in the yolk sac, and a few showed circulation in the allantois. Four of the embryos were returned for further incubation in fresh serum. By 82 hr the circulation in two had failed but the other two continued to develop until examined at 95 hr (PI. 2, Fig. 4) . The blood circulation in the yolk sac of both embryos had ceased but one still had a circulation in the allan¬ tois. Both embryos appeared to be well developed, with 45 (New, 1973) . However, it is possible that during the first 30-40 hr, before the embryo has attained the stage at which the allantoic placenta acquires a supportive function, the rates of growth in vitro and in vivo may be the same (New, Coppola & Cockroft, 1976 
